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Abstract 
The application of sustainable development and value engineering concepts in the architecture opens a new discussion called 
economic sustainability, ecologic architecture, green architecture, and environment architecture; all of which refer to the same 
concept of environment-friendly architecture. Lack of attention to the foundations for sustainability of traditional architecture of 
Iran and the diverse factors affecting it has charged us a worn and unstable urban fabric. In this world, along with other scientists 
the architects have been looking for the new ways to reduce costs and maintain energy as a sensitive duty of them. Regarding the 
ideas and various theories of scholars on the sustainable development, the main points of focus are: 1. Design for human; 2. 
Resource saving and economic justification; 3. Renewable materials and resources, and recyclables. The present study is intended 
to investigate the effective factors in moving toward sustainable development and examines the economic justification of 
vernacular architecture. Hence, by a review of the references and library documents, it conducts an analysis of Tabatabai's house 
which is a sample of the traditional architecture of Iran and an appropriate pattern showing the techniques of urban architecture. 
At the end, some strategies will be provided in line with sustainable development and energy preservation. 
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1. Introduction  
One of the major polluters of the environment in the world and especially in our country is electricity 
consumption in residential areas to provide hot water and heat in domestic environments. The increasing influx of 
people from villages to cities adds to the number of consumers of fossil fuels which are in fact the base of modern 
industry across the globe and in Iran. We assume that with the implementation of the principles of environmental 
sustainability we can fight this problem.  
Iran has the strong backing of traditional architecture and rich aspects of resistance, arts and culture; it has a 
significant share of arts and cultural special values. A scrutiny of these features can serve the planning, design, and 
popularity of modern environments. Residential needs of people in the cities especially the traditional cities are met 
today haphazardly without identification of any complication and side-effect on the environment (Pakzad, 2007:69).  
After one century of modern architecture, despite its valuable achievements and evolutions, complicated 
problems appeared in the environment. The situation of the world in the onset of 21st century testifies to an instable 
development including population growth, increased consumption, and unbalanced distribution of resources. 
Population growth as a major Western lifestyle is a big impose on the natural environment leading to changes in the 
climatic condition, the hole in the ozone layer, the decline of species and natural habitats; as a result the culture of 
consumption and human behavior toward nature has changed. By comparing the situation of vernacular architecture 
and its harmony with the climate—which are mostly manifest in the traditional fabrics—with the new fabrics 
developed as irregular low-density forms around the cities, we came to this point that the architecture of hot and dry 
cities has been detached from its traditional and natural forms, and this distance is increasing day by day. Hence, the 
present research attempts to investigate the techniques and strategies used in the historical city of Kashan, which is a 
hot and dry city, to provide an opportunity to follow the adjustment and adaptation procedures used in them which 
may serve to modern sustainable development. 
1.1. Statement of the problem 
Unfortunately the modern architecture is in the illusion of designing open spaces. The contemporary cities are 
involved with unrest, bewilderment, and amnesia. Buildings have lost their coherences and responsibility toward 
earth, sky, and adjacencies. Spaces have leaked to external environment like oozing water and the open spaces are 
proposed as abandoned places (Haeri, 2009). The aim of this study is not to preserve and repeat the historical forms 
and copying them, but the use of models, experiences and creating new forms following the genuine concepts is 
intended. Therefore, the following questions will help us in drawing our answers: what are the effective methods 
and elements for homologizing the traditional architecture, saving energy, and cost management? 
Whether the use of such methods in modern architecture can help us to get closer to the economic development?  
1.2. Research hypotheses  
x It seems that by considering the methods and techniques which were employed in traditional Iranian architecture 
to encounter the climatic difficulties and the environmental situation, we can find some principles through which 
steps can be taken toward sustainable development in the present situation.  
x Using the traditional techniques using modern materials will have a similar experience.  
1.3. Research methodology  
This study is a descriptive survey study. The statistical population includes the historical buildings of Kashan in 
general and the case study of Tabatabai's House. Through studying the library and electronic references the role and 
importance of used materials, the central courtyard, the porch, and closed spaces will be investigated in formation of 
architectural spaces and their effect on cost management and economics of the building.  
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2. Sustainable development 
There are many definitions from sustainable development among which two definitions make the nature of this 
term very clear to us:  
x Promoting the quality of life along with consideration of environment capacity 
x Responding the needs of the present generation without limiting the ability and facilities of future generations to 
fulfill their needs (Willis, 2006).  
Urban sustainable development is optimal usage of land which encourages renewing and reusing the buildings. 
Regarding the fact that today we face undesirable issues such as getting warm the earth and climate, inappropriate 
consumption of energy, and unlimited use of non-renewable sources, and including the cities as the main factor of 
such abnormalities in the humans and nature, we have to adopt methodological and trans-regional policies in the 
exploitation and consumption of energy. In fact, in the future centuries those cities will be livable where concepts 
such as humiliation, affection, and satisfaction are prevalent and help them to survive (Hashemi Fadaki, 2013). The 
idea of sustainable development means providing solutions against the traditional model of physical, social and 
economic aspects of development which can prevent issues such as the destruction of natural resources, decay of 
ecosystems, pollution, irregular population growth, dominance of injustice and low quality of life of humans.  
At the end, it can be said that sustainable development has a comprehensive concept which is related to all 
dimensions of human life and the implementation of models of sustainable development needs fundamental changes 
in the national and international policies (Saflaiee, 2004, 62).  
Sustainable development is not a static form of coordination, but it is rather a process of change that makes 
exploitation from mines for the investment, directing the technological development, and institutional change 
consistent with the future needs similar to the needs of today. This definition of sustainable development includes 
two determining factors: first, this definition accepts the concept of needs from one hand, especially the basic needs 
such as food, clothes, and a shelter for the human life; and on the other hand considers other needs which provide a 
simple and balanced way for life. Second, it accepts the concept of consistency of technology resources and social 
organization with environmental capabilities to provide the needs of present and future (Williamson et al., 2003).  
3. Sustainable architecture 
In general, many definitions are proposed on the sustainable development some of which are represented in the 
following: 
x Sustainable development refers to the internal and basic concept of place. This process leads to revitalization 
before decay; in fact, it is the art and science of establishing a suitable relationship between human environment 
and nature 
x The construction which has the lowest inconsistency and contradiction with its surrounding environment and in a 
larger area with the region and the world.  
x Sustainable buildings refer to those which have the least destructive effects on the built (product) and natural 
environment and their surrounding and their general field. Sustainable buildings pay attention to the whole cycle 
of building's life, high-quality environment, desirable function and the future.  
x The principles which should be considered in a construction to include it as a sustainable architecture are as 
follows (Ghiasvand, 1979, 5): 
x Saving energy 
x Reducing the use of new resources  
x Consistency with the climate 
x Holistic view 
x Fulfilling the needs of residents  
x Harmony with the site  
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Sustainable development related to the construction activities and built environment is usually called a 
sustainable building or sustainable structure. The construction section is one of the largest social and economic 
sectors of Europe and along with the built environment is significantly effective on changes of natural environment. 
The construction and built environment sectors are proposed as two key domains in the global sustainable 
development (CIB, 1999). According to Richard Rogers, sustainable development intends to face the needs of future 
without destroying the remained sources for the future generations. Considering buildings, sustainable development 
refers to the efficiency of resources, limited energy, flexibility, and long life (Rogers, 2007).  
4. Economy and the environment 
The traditional economy usually presents a deceptive image of the relationship between an economic system and 
the environment which surrounds it. From this point of view, the economic system includes a collection of 
institution and activities which are designed and implemented for efficient and effective allocation of resources and 
earning profits as a result of human demands and tendencies. The environment consists of ecosystems or the internal 
relations among live creatures, or the non-animate structures of the environment. These simple economic models are 
basically ignorant of the inter-relations of economy and the environment. However, in practice (in reality) it proves 
contradictory. Economy is an open rotatory system that can function properly only if being supported by the 
institutions and environmental organizations. An efficient and effective economy must extract a great amount of 
physical material, process it, and remove its pollutions and impurities.  
5. Kashan regional climate   
Kashan is a historical city which is the center of Kashan district and owns its municipality, and it is a part of 
Isfahan province. This city is located in the central Iran, at 220 km south of Tehran and 200 km of Isfahan city.  
According to Koppen system, Kashan is classified as BWhsa, indicating hot and dry weather, where B is dryness; 
W is the intensity of dryness where the average annual rainfall (13.5) is lower than the average annual temperature 
in ° C (19.7). h shows that the average annual temperature is above 18 ° C, s is the sign of rain in the cold seasons or 
the winter and a shows that the temperature in the warmest month of the year is above 22 ° C. According to De 
Marttone climatic classification which is based on the dryness coefficient and considers two factors of temperature 
and rainfall, the climate of Kashan is dry with dryness coefficient of 4.5. Similar to other cities of Iran, Kashan had 
maintained its vernacular urban fabric until the beginning of 20th century. The traditional structures that were formed 
during the Seljuk and Safavid dynasties continued until Qajar period; however, it changed dramatically in the 
Pahlavi and especially the second half of 20th century.  
 
 
Fig. 1. a view of Kashan city in the 17th century (Safavid period); painted by Jean Chardin. 
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6. Tabatabai's House 
One of the most beautiful and most spectacular historical monuments of Kashan is Tabatabai's House, located in 
Amir-Ahmad Sultan neighborhood in the old fabric of Kashan. This house is a masterpiece of the old architecture, 
created by late J.Tabatabai the famous carpet businessman during 1250 H.  
Tabatabai's collection includes three sections of exterior (Biruni), interior (Andaruni), and maids' residence. The 
historical collection of Tabatabai's house with 4700 square meters width consists of 40 rooms, 4 courtyards, 4 
basements, 3 wind catchers (Badgir), and 2 water channels (Qanat). This house is based on the architecture of the 
veil, it is asymmetrical and introverted with a sunken garden.  
Tabatabai's House has 5 entrance doors; the main door is divided to two interior and exterior entrances at the 
porch (Hashti). It is interesting that in construction of the old houses in Kashan the climatic and weather 
considerations were coupled with the Islamic beliefs to design the houses based on maximum privacy and 
protection. In other words, the interior section of house is not observable from the outside and even the neighbor 
roofs have no vision of the house inner courtyard and rooms. In this house, you can find 40 rooms, 4 courtyards, 2 
private yards, 3 wind catchers, and 2 channels of qanat. The central courtyard belongs to the exterior section of the 
house; two courtyards belong to the interior use and one yard to the maids. The interior section has a simple five-
door house in the center and two yards are located around it, which have a basement. This part was where the family 
of late Tabatabai lived. 
 
 
Fig. 2. Tabatabai's House. 
7. The central courtyard and proximity to sustainable development 
The central courtyard is the main space in the desert houses. Such houses are typically in the direction of Mecca 
and the spaces are organized around a central courtyard. The yard is in coordination with movements of the sun, the 
southern platform is shadowed and the northern platform is Shah-Neshin and the position of sun. This type of 
orientation and organization makes summer and winter areas logically placed around the central courtyard. House 
builders dedicated every front to a specific hour and season, considering the effect of sun movement on them. 
Hence, the front facing the sun is winter residential, and the front back to the sun is summer residential; the western 
front is considered for winter cold hours, and the eastern front is protected by arches from the biting summer sun. 
They save the day heat to use in winter nights and the coolness of evening for the hot summer days. In the summer, 
central courtyards which are deep and surrounded like a ditch, deposit the cool evening air and give it back to the 
environment during the warm day (Tahbaz, 1996). In the architecture of some buildings in Kashan, houses are 
transferred to the underground that make the building very stable. The earth crust works as a massive thermal 
insulation and protects the building against changes and climatic factors, hence, the storm and wind cannot penetrate 
into the ground (Ghobadian, 1998). Interior courtyards covered with trees, planted areas, and pool is one of the most 
influential factors of creating humidity in the arid desert areas. Rooms that are only open to the courtyards are 
protected from wind and sandstorms (Kasmaiee, 1884) 
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Fig. 3. the plan of Tabatabai's house, the design of central yard in the building architecture, Kashan, Iran. 
8. Suitable materials 
Changes in air temperature, wind, and rain are the factors which damage building's surface. Their damaging 
effects are various in different areas regarding the dominant climate of the region (Tasnimi, 2010, 206).  
The formation of dense or scattered fabrics in the villages, selecting a suitable geographical direction for the 
buildings, smart control of openings in the façade of buildings, locating the porch in the middle area of the building 
and outside it, constructing basement, wind catchers, and pool room, forecasting details such as double-layered 
roofs, and finally choosing the materials compatible with the type of climate and weather of the region (Zargar, 73-
93). The color of materials used in the exterior sides also affects the absorption and emission of heat and cold. As 
the color of body is brighter, it reflects the heat and light more, and less heat will be absorbed. That's why in the hot 
areas the white or bright colors are used to cover the exterior body. In Kashan city, the materials used usually have a 
bright color including the stones of the region which reduces the absorption of heat to minimum. Another advantage 
of proper selection of materials is paying attention to the ecology of the region; also, the wall's thickness acts as a 
thermal capacitor and makes buildings' architecture closer to the sustainable architecture. Because of cold winters of 
Kashan, the use of stone and thick walls seems justifiable as the local people have been spared from summer heat 
and winter cold. 
 
Fig. 4. a view of Tabatabai's courtyard, thick walls working as thermal capacitor. 
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9. Form of the building 
In the areas where heat is a critical factor, domed or vaulted roofs are suitable due to particular characteristics: 
 First, the curve-like form of this kind of roofs makes the slipping of wind on its surface possible which makes a 
good obstacle in the face of adverse warm winds or sand storms.  
 Second, because of the bulge, domed roofs are constantly exposed to air flow which is effective to reduce the 
amount of sun heat absorbed by the roof.  
 Third, since the intensity of the sun rays is not the same on the entire roof surface in the domedor cylindrical 
roofs, part (3) often receives less heat compared to part (1), which is effective in reducing the temperature of the 
dome.  
 Fourth, in geometrical terms the area of a hemispherical vault is almost three times as wide as its base; hence, the 
sun irradiation intensity is decreased on the round body so the temperature reduces in the lower part of the roof.  
 Fifth, the circular shape is better than other shapes for cooling the building during the night, which means that it 
loses the inside heat better and directs it to the outside of building.  
Sixth, in the space between the two layers of the domed roofs works as a thermal insulator and causes the inner 
shell to be colder than the outer shell. 
10. Porch 
Porch is a rectangular hall which is built on one side of the courtyard or the garden, in a perpendicular position to 
it. It is open from one, two, or three sides. The origin of porch is recognized as a feature of tribal houses along Aral 
and Caspian lakes. These houses were built using straws and tree branches with cradle-shaped roofs. To be protected 
from rain and snow, they covered these roofs with animal skin. The first people who brought this skill to 
Mesopotamia were Parthian who lived in the lands between Aral and Caspian lakes. They used this form in the 
construction of Assyrian palace. Later, porches become abundant in Sassanid monuments and it has been used until 
the contemporary era in the construction of school buildings, caravanserais, mosques, and even residential houses 
(Zomarsheidi, 1988).  
In general, the existence of porches and verandas in the body of buildings helps to reduction of heat in the 
daytime and coldness during the night. Due to the intensive heat during the day, in many buildings in Isfahan the 
porches and verandas were built with a covering roof which was mainly to secure the indoor spaces against climatic 
factors such as sun radiation and warm winds (Shaterian, 2008).  
11. Conclusion 
When natural resources are scarce compared to the past, economic analysis can play an important role in 
communicating solutions to mitigate some consequences of this process. Also, current needs of human should be 
balanced with the needs of future generations. Commitments should be made for the people; however they should be 
public commitments from one generation to another. Besides providing the personal needs, there are more 
commitments for present generation: preserving the stability and duration of resources for the endless future and 
assuring the progressing life of humanity.  
Every year a large number of new buildings are constructed in the country. For the construction of the buildings, 
there are different materials that the designer can use. The number and variety of options available for construction 
of the building makes the selection a difficult task. To avoid such doubts and uncertainty, and to find a strategy 
which paves the way for selection of suitable materials some criteria are needed. If clear criteria exist, the designer 
can work based on her ideas and plans to select the right materials for her project and predict the necessary details as 
best as possible to be represented in the building.  
With regard to the issues raised and explored, some of the factors effective on proximity to sustainable 
architecture can be borrowed from vernacular architecture: 
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x the harmony of form and correct direction of buildings in the region    
x appropriate use of water and plants 
x proper selection of materials based on the climate 
x using the wall thickness 
x using additional elements such as awnings and porches  
x using the thermal capacity of the soil in the winter and summer in the spaces such as basement  
In tough climatic zones such as areas with extremely cold winters and very hot summers and areas with very hot 
and humid summers, use of thermal vehicle for the most part of the year could not provide the required thermal 
comfort. In such areas, it is necessary to use a thermal insulator such as wool, wood, or plant fibers in the external 
side of the walls and roofs made of masonry materials. Another solution is the use of uniform thermal insulators 
such as light clay blocks. 
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